(19)B*B1$aF/? (J P) 



«2) & ffl # ft ^ & (A) 



195974 

(43)*iHB ¥*11#0999) 7 ^21 B 



(51)Inta. e 
H 0 3 K 19/0185 



F I 

H 0 3 K 19/00 



1 0 1 E 





ftBRMO-286507 


<7i) max 


596034274 










(22)mK0 


3priclO^(1998)10^8B 




H 










(3i)«jte*£*#^ 


5195 4/1997 




x^->^rL, V>*nj-V. tt>^i 


(32)flBfcB 


1997*JU0m0B 




* >- H>, 1 


(33)«5fc«±lRS 


t»m (KR) 


(72>389*g 


<fe ■ S 








*©RH V t7;M$SiJrtja:HK«N§P192- 








9 ISm- h T-204 






(74)«SA 





(54) l&WOZm 



(57) [6ft] 

(vss) i:M»-r§siJiicoiHiK$:jiJjPit-r, 3t@cO 

1gJ£l"^U (VPP, VCC. VSS) £tti7jU#£U 

I NV3 1 i, 

MOSh7>yX^PM3 1-PM3 4i < 3§ 1 5 
NMOS h7>y'X^NM 3 1 -NM 3 5 t. Srfi§;L, 
BJUe»2. S4NMOSh7>yX^NM3 2, NM3 
4»i. SI A*«#II«toT«HISn*7;U^^> h? 
/y'X^tLTfflK IME»4PMOSh7>yx^P 
M3 4RVS5NMOS h7>yX^NM3 5 2 A 

*j m mz £ o T»jffl $n§cMo s r ;u ?o > x -r -y 
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1 

imxm 1 1 mi \ij® §^^g-r^< >/\*-* 

KOA-^CiDSlESftfcOT (INB) *«y- h 
IZA^J^n, 7-**<S»MllE (VSS) II, KK> 
tty-KB' l:*^»«Snt» 1 NMO S h 7 > y X 

y-nmawEE (vco wBiapan, v-x 

rtV-KB' (I. y-FC (w*^»jBca 

ntS2NMOSh7>yX^t, y- McJB 1 A*« 
WX»Stl. V-X#»Jft«J3E (VSS) KU-f 
>tt/-FA' l:^K^nfcS3NiMOSh7>y "0 
X^ch. y-M::5MMtEE (VCO *<A*Sft, V- 

Sftt»4NMOSh5>yX?(!:, y-h*«l»E/- 

n, v— xBktf*fi«w#m«ji (vpp) wBJjoan* 

»lPMOSh7>^t, y-h^HBy-KC 
iC, KUOtt, ME/-HD' JI5fe^f»«Sn, v- 
X&VSRtI#BE«JE (VPP) #EPijn2n*8S2 PM 
OSh7>yX^i:, y- h*«WE/ — FC II, Kl/ 

oiiy-KO' K**»tt;5ft. v-xwsisi:# ^ 

(VPP) ^RnS0$n**3 PMOS h7>yX 

y- h^flffgey — fc ti, kh>h we/ 
sn*S5NMosh7>yx^t, y-b^WE/- 

K D ' (I, V-XttWE/- HO' (I**«^£fL K 
U"f XI WE* 2 A*»#*«A**#1SJB4 PMOS h 

tts*jff^ (out) #uj/jstt*c£fctt«fc-r*u*< 

[»*«2] SHRSn/^DySMl 30 

JB2A*«^tt-t>A7>7 r C0fl!l^«Z*«anfc 

ft, SiAftfifH t>X7>^tt*i:iesii 
X-"/iI,«||^6-f *--/iH*«(I«C-6it. S2 A*« 

d t <bT£§f?jR*II 1 Eft 

[»*«4] cMos7;^^>xi' y^^m^xm 

2A*Bf*< " P — ** U^Xte 'VW 
(OUT) fcLTBftT6CtS»«tT6ll**3E 



2 

[§S*^S5] 82, 84NMOSh7>yX^li ^ 
JR« 1 Ett<Z> U ^Jl > 7 * BB. 

[W*^6] 3*aoa?a*«ffiu^;u (vpp, vc 

C, VSS) £fflaL»SC<fc£#«iT*l**BlE 

[fg^coPSfflfcift^] 
[0 0 0 1 ] 

[5?^OKT5*$rr#gF] *58Wi. U^^JCftS (Tr 
anslator) i:LT©l/^y7?@Bi:ffi-5t>(?)t, i¥ 
L<tt, DRAM0>cfc?ft:;< : &>J!sKgT. ir>X7>:/ 
7H £-fc;U7n ? ^i^IIS^yD >y *a»? h?> 

[0 0 0 2] 

[«6*c&tt«] «*©u^MMlic*t>Ttt. 141: 

vi it, K-f >/i-*<z>tti*jrt«y— hi a* an, v 
-^sustEvssi:, FH>«y-FBi:^tt 

KSftfc*lNMOSh7>yX*NMl It, y— h 

jc^««ffivcc**Bijpsn. •v-x*itEy- hb 

II, HK/lt / — HC«;*-*ttl«SnfcJB2 NMO 
S h7>y'X^NM 1 2 y-K:JHIEVCC 
**, V-XIIteWE-f * I NV 1 KBiti***** 

A*j£tt, KU-f KD«C««a#l>!:JB3NMO 
Sh7>yX^NM13i: t y- Mlfi«S«J£ V C C P 

^aijnan, y-x*<>E/- kdii, kk>h / 

- KE(I**«ttSnfc3i4 NMOS h?>yX^NM 
I4t, y— h^WEy- K E II, KU-f>tt, WE/ 

-Kci:*<r»«sn, v-x&tfSffifitti&«Evc 

C PA^HlftlSnsS 1 PMOS h7>yX^PM 1 1 

y- h^mifiy- kcji. kk>h. we/-k 

<r Enfln^tlS* 2 PMOS F7>yX^PM 1 2<h, y 
-h*</-KCII. HK>«y-KOi:*^r»«S 

3PMOSh7>yX^PM13t, y— hrt<WE/- 
KEC, V — X ttffiESS 3 PMOS h7>yX^PMl 
3 CO H U^f >(C. FKXt WE/— HO(C**«« 

sti. »«ir«i6«BEvccP3><B«nana*4PMO 

Sh7>yX^>yX^PM14t, y- h{C#tj|&Sl£ 

vccp*«, v-xic«^w«mvcc^*>*Hiftis 

n, y^iJEPMOS h7>y'X^PMl 4 CO H 

l/-f>C»«Snfc*5NMOS h7>yX^t, &ia 

[0 0 0 3] KT. C^«t^(C«fiKSnfc«*a>U^ 
[0 0 0 4] Jtr. 0 5 (I^LAcct Od, A^ff f I N 
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3 

t. <>/1->lNVl i a)HJ*o/- KAtt. 
— " ]/s<)ifrz>. "y\-r M u^yma^Sttsfc*, S 
lNMOSh5>yX*NMl l*«*->*>Sft. /* 
-KB^, M D — " U^CJHCfcO. /— HC& "a — " 

[0 0 0 5] fit. /-KDI1 gffltt. S3NMO 
S h7>y'X^NM 13Cck*)VCC-Vt 

5>yx^PM i 2«*«ttftsn, y-KEmstE 

VCCPl/^l/$Tifft4tft, VCCP-Vtl/^ 
;Kia»S*a*. «koT, SB 1 - $4PMOSh?>y 
WPMlh PM14*«?->*>Sft4. CCT, 

[0 0 0 6] SO, MEy-HC*«, M D- M I/^/UT 
$>Z>fz&. S3PMOS h?>yX^PM 1 3rt^— > 

*>£fL /-non, «is«aEvccpfr»ttsn 

BP'S, U»ftl»OUT*««l&«BEVCCP^^KC 

[0 0 0 7] R 1 A*J«# I N 1 *< "D-" U 

*VW" l^yi^S "d— " U-^MC21f££*l, SIN 
MOS h7>y'X^NM 1 1 ^->^7$nt/-H 
D«, M D- H U^JM:TBf5, 5£oT, / — H E t> 
" l/^UlftotB l PMOS h7>yX^PM 

i l^sttftsn. y-Kcii, ^IEvccpu^ 

i^fJ:#lt^2, »3PMOSh7>yX^PM 

12, PM13tt^->*7t5o 

[0 0 0 8] *UT, y-HE^ "P-" 
fzV). S4PMOSh7>y'X^PM14(t flH±{fcS 
n, S5NMOSh7>yX^NM15H BISONS, 

^outii natJEvcci/^^cji^, 

[0 0 0 9] ftoT, DRAMCOct-Stt/^'JHIST. 
h^>XU — ^S:f52iy- MKlftSS (Transfer gate dr 
iver) tLTttfflt6t«), fflWl^-f XX-"T^«li 

* «$smr£ vccpcisl, sir a nt i c > * =t u 

t^7'D7^Wi&H a*«*OUTt*»«BEVS 
Sda^T^ST****. »ft«IEVS S&lhilLJ:? 

t-r&t* nffltanvcc i/^iw^»«tEvs s u 

[0 0 10] 

fflaT-5fc#, ttflWEEVCC U^Jt^SttJftfllffiV S 

[ooii] ^:t-, *x«is. c<o<fc?fcis*tf>sB 
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^«*T«csn>tt>©T- gij^o>u"^^a»iaKSiisn 

[0 0 12] lo. *fflt>X7>^««l: 
T»J5fcSnSDRAMO<fc-5ttlHlKT, -fcM^n-yiri 
tyXTyyt^Ifet^e^- Kf§K»«t<h LTffiffl 

[oo i 3] «*j<&i8»€:<£«L, is 

[0 0 14] 

1 X-hm^ I N 1 >/\*-* I N V 3 1 t. 

UK I N V 3 1 dcfcOSe^ttfcm^ I NB# 

y- Hex a an. v-xwfifEvssc, hk 

>liy-KB' l:**»«Sftfc*lNMOSh?>y 

x5?NM3i£, y- K-n»«ffvcc*«HJaosn, 

20 tt«3tlti2NMOSh7>yX*NM3 2<!:» y- 
MCS 1 Ay7ff^ I N 1 *«X*Sn, V — XtfttJWBJEE 
VSSir, h'H>lt HA' (I*4r*ttSnfc* 
3NMOSh7>yx*NM3 3t. y— MmfflWffi 

vccataiinsti. v-x**ne/- ha' «c, kk 
>«:. y-KD' i:*4r»KShfcS!4NMOSh?> 
y'X*NM3 4t, y — h ifiiffiR / — H D ' II. h'K 

>«, ney-KC i:*^«c$n, v-xaffifi 

C#M£«EEV P Pf)Wm2tlZ>m 1 PMOS h^>i>*X 
yPM3 1t. y— h #9185/— HC IC, FK> 
so HL mif£/-HD' i:*^tt«sn, 

M1GEVP P7tfBPflDSft*3§2 PMOS h7>y7^ 
PM32fc, y-h^y-FC II, KH>«y-K 

o' «i*^««an, 7-xsffisi:#Etsvpp 
75<en»as*is»3 pmos h7>yx* pm 3 3 y 

- h^SuSB/- HC ' FK/H ftfJEZ-HO' 
K**t8«Sn, 7-Xl3 2AWI^IN2^$ 
ns*5NMOSh7>^*NM3 5t. y— H*<lffl 
E/-HD # (I. V-Xttttfiy-HO' 
*U HU-f >(rf»IE*2 A*fl» 1 N2*<A»Sn5SB 
io 4 PMOS h7>yx*PM3 4 t, $IAT«S$ 

[0 0 15] 

[5B«H0>1IJfi<7>»»] ETF. *KM<^mi6^»ffi<i» 
[0 0 16] #*W(I«*U''<il'->7yH»«C*Jl^T 
>/1— 5> I N V 3 It, >K—9 I N V 3 HZ 

togcsftfcB * i NB^y-Mixasn. v-x 

so ^ifiiEVSSC, HUOIJy-FB' CtHRSft 
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AcJfll NMOS h7>yX^NM3 1 t, Y- Mitt* 

>ii, y-KC i:**»8Sftt»2NMOSh7> 

A ' i:*^fl5«S«tSB3NMOS h7>«^NM3 

3<b, y- h^^ffimfEvcc^Bpaosn. v-xatm 

*afc»4NMOS h7>yX^KM3 4<fc, Y— H^fiU 

Si PMOS h7>yX^PM3 1 t. Y— FtfflME/ 
-HC iz* HH>H fiuJE y — F D ' ll**t£*5c£ 

n, v-x&^stsii#ffi*BEvppd<enttisns»2 

PMOS h7>yX^PM3 2 <h » Y— hrtV— FC 

(i. fu-t >tay-FO' v-x&tf 
*fin#BE«ffivpp*^a«ipan-&»3 pmos h^> 

yX*PM3 3t, Y— Fa^ME/ — FC (I, 

^ff^I N2^Stl5»5NMOS h7/y'X^N 20 
M3 5<h, Y— F*«liaB/— FD' (I, V-XteiiiJ§2y 
-KO' lltgfigsn, h'K >i:miIfiS2 A^ff^- I N 
2^A^$n^)i4 PMOS h7>yX^PM34c!:, 

[0017] bit. cco^^(*m^;^nfc*^^{i^^ 
u^->7*ia*«>ftfptBiHe«c^Tittwra. 
[0018] s§ i A^m^ 1 n 1 a*, iitR^nrc 

■y'D y^fg^T&O, »2A»WlN24«t>X7> 
Ti^t, S 1 A*II^ I N 1 (1 "/W I^JU^S 
[0 0 19] 0 2 tliSLfccfc^K. |g 1 A7yff 

ii^inbh *vw M i/^u:a»snta3NMo 

Sh7>yX^NM3 3(t ^->t7L, S1NMO « 
Sh7>yX^NM3lW->^>n. .tot, ml 
12^ 1 NMOS h7>yX^NM3 lOHK/tt, 
"D— " U^UC&O. S2NMOS h7>yX^N M 
3 2(i, P\m&ttZ9—>*>2tlT^Z>tz$>* /— F 
C "d- m l/^;n:TBSns. mliey-FC' 
ti, i2PMOSh7>yX5'PM3 2 < S3PMOS 
h7>y'X^PM3 3 JklSm 5N : MOSh7> V X 9 N 
M3 5cDY-h(Zt^SnTt^fc36, HUsElf§2 PMO 
Sh7>yX^PM3 2^Sttft*n, y — HD ' tt. 
#f£®EEV P P l^JUC&S, 50 
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[0 0 2 0] IB 4 NMOS h7>yX^NM 3 

4tt. fiffiWiw* — >*>SttTt*5fc». y — F a ' 
camEi^m, vcc-vtcw. 
[0021] fit, y- kc ' ^\ "a-" u^c;i/T- 

$>Z>tz$>* S3PMOSh7>yX^PM3 3li, / — 
KO' (0lEI/^^#ElEVPPST±#3ti:§o 
89ISNMOS h7>yX^NM3 5 te. ?->4-"7T 

[0 0 2 2] huIE / - H D ' *«#JE«ffiVP PT»«fc 
36. UE*4PMOSh7>yX^PM34tt l 9-> 

[0 0 2 3] -5-<0», $g 1 A^7(f^ I N 1 **. B{/f^ 
Xl-^b ( 'VW" WJBdtt^t, JB1NM 

OSh7>yX^NM3 1H ^->t7l, B3NM 
OS h7>yX^NM3 3 it. ^->^>t^»o 
T> S4NMOS h7>yX^NM3 4^, rtSBWCI^ 

-t>snti^fc», y — fd ' ii, 

(iTf^^n^o ctoT, »lPMOS^7/yX^PM 

3 latfsttftsn, iwaey — fc i^fEvppu 

^;^T'±#l, i5 NMOS h7>y'X^KM3 5^ 
*->*>U fctt*Mf^OUTte, HSBmmVCCU'S 

[0 0 2 4] C<£><h£, mjia^2. »3PMOSh7> 
y*X^PM3 2, PM33te, ^->t7l, ffig2S§4 
PMOSh7>yX^PM34H > > LTiiijlE 
JB5NMOS h7>yX^NM 3 5 £-*f C MO S 7' 

[0 0 2 5] #UT\ i3 J2*Lfc«fc-5(w, gl A*(l 
^ I N 1 d^^EUftflsSfrolH. "a<" u-^ 

^*3Mlf#L. §§2 A^jff^ I N2*< *7W U^M^b 
" S3NMOSh7>y 
X^NM3 3^->t>L, SlNMOSh7>yX 
*NM3 1lt ^->t7l, / — HD' " U 

[0 0 2 6] cfcoT. SI, S4PiMOSh7>yX^ 
PM31, PM3 4*<«ttftSn, /-HO' 14, §12 
A*B*IN2t, *<Oiittl»B?OUT(!:LTffi* 

[0 0 2 7] dcO££, S2. i3PMOSh7>y'X 
^PM3 2, PM3 3I1 **:*)mf\F$:'tTOffl* /-F 

[0 0 2 8] &§§2, g4N r MOSh7>y'X 

>NM3 2. NM3 4H. /-HC , D' 7&*IH£ffil£ 
V PPi:ftSSnt». §1 1 NMOS h7>y'X^NM 
3 1 XBS3NMOS h7>y'X^\M3 3tC«tO«lfi 
iEVSSCt^nsi:, Bl, S2«|EPMOSh 
7>y7^PM3 1, PM3 2£OP-f^>y<:«bt 

T^o CcOcbt. A * » B ' \t, VP P-V t Xtifgift 
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[0 0 2 9] let. g5NMOSh7>-/X5'NM3 
5Rt*Si54 PMOS h7>y^^PM3 4 (J. CMOS 

[0030] x. ^ffl-t>xy>y^iSS^73(6H±y 

-f 03 (H5i* h 5 > i> X * $ *1 5 h7> 

t. iMJRSn/iy5-»(SiMh7>vX5' (Transfer T 
R) (3, ^ffimBEVP P U^M". jM#?£tlT^&l>/j 

[0 0 3 1 ] 

[0 0 3 2] •f'tt. *%f«ir^i)«*^2 3?.liM*li 

3+. fsinAv-jgicij^Tti. -■^xiiHocomfiP'^* 
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-5, 

[0 0 3 3] fit?. *%^(C^SiS*^4X{ii-3*Ii5 
[0 0 3 4] X. D RAM05J; 'J BJ&T. -feJU 

Hascofflm^uiW] 

[0 1] *%^(C^^U^^->7^lHl?SiaT*S. 

[a 2] mitnm&izmi AJimfzvwtoiznrzmnm 
[13] 0icor5issfc^2A^ii/i^ensn$n/c^cofA 

[0 4] '(JE*(7)U-^;U^igWlH|g§@T^^. 
[0 5] 14»il^<5>yiT'SI). 

I N V 3 1 -f >n—9 

PM3 1-PM34 Sl~g4PMOSh7>yX? 
NM3 1 ~NM3 5 m 1 -15 NMOS ^7>yX^ 
I N 1 glA* 
I N 2 



[0 1] 



[0 2] 




OUT 



VSS 



(A) 
(B) 

(C) 



W2- 



1NB [ 



(D) A 

(E) r 

(F) cr 

(G) d- 

(H) OUT 



_j VCC-Vt 



vcc 

VSS 

vcc 

VCC 

• VSS 



VSS 

vcc-vt 



VSS 
VPP 

VSS 



VSS 

VPP 

VCC 
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[13 3] 



04] 



(A) 
(B) 

(C) 

(D) 

(E) 

(F) 

(g; 

(H) 

(A) 
(B) 

(C) 

(D) 

(E) 

(F) 



INI - 



IN2 



1NB- 



C ■ 



OUT 



[H5] 



• vcc 

- vcc 

- VSS 
-VSS 

• VSS 

• vcc-vt 

• VPP 
VSS 

• vcc 

VSS 



VCCp 



OUT 



1 1 
1 1 


t 1 
I 1 


















J. 






1 1 
I 1 




1 I 


1 1 
1 1 
1 1 





•vcc 

-VSS 

-vcc 

-VSS 
- VCC-Vl 



-VCCp 



vcc-vt 
vss 

VCCp 
VSS 

VCCp 
VCC 




OUT 



